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Key Messages

A FluoroCouncil supports development of a scieraral riskbased
PFAS CAP.

A Longchain PFAAs are detected in the WA environment and wildlife.

A Contamination continues through use of stockpiled products and
import of chemicals and articles containing lecttpin PFAAS.

A Shortchain PFAAS, their precursors, and fluoropolymers are not PB

A Shortchain PFAAs are less frequently detected in water/sediment au
are not detected in wildlife.

A The PFAS CAP should focus on lehgin PFAAs as known PBTS
found in WA environment.

A Shortchain PFAAs, their precursors and fluoropolymers do not
present a significant risk to the environment or human health and
should not be included in the CAP.



PFAS: A Broad Classification of Diverse Substan




Overview of PFAS

Per- and polyfluoroalkyl substances (PFASs)

Perfluoroalkyl carboxylic acids (PFCAs)

_Perfluoroalkyl acids (PFAAS) Perfluoroalkane sulfonic acids (PFSAs)

CnFan+R Perflucroalkyl phosphonic acids (PFPAS)
Perflucroalkyl phosphinic acids (PFPIAs)

_ Non- | Perfluoroalkane sulfonyl fluoride (PASF) __ PASF-based derivatives
polymers CnFzn+1502F CnFzn+1502-E, R = NH, NHCH2CH20H, etc.

FT-based derivatives
CnFzn+1CH2CHz2-R,
R=MH NHCH2CH20H, etc,

| Perfluoroalkyl iodides (PFAIs) _ Fluorotelomer iodoes (FTIs)
CnFzn+l CnFan+HCH2CH2I

— Per- and polyfluoroalkyl ethers (PFPEs)-based derivatives — Polyfluoroalkyl ether carboxylic acids

PFASs —
Polytetrafluoroethylene (PTFE),
B __ Polyvinylidene fluoride (PVDF),
Fluoropolymers Fluorinated ethylene propylene (FEP),
Perfluoroalkoxyl polymer (PFA), etc.
Fluorinated (meth)acrylate polymers
— Polymers — Side-chain fluorinated polymers — Fluorinated urethane polymers
Fluorinated oxetane polymers
— Perfluoropolyethers
OECD(2013), OECD/UNEP Global PFC Group, Synthesis papemnaohn per
polyfluorinatedchemicalPFCk Environment, Health and Safety, 5

Environment Directorate, OECD.



PFAS Simplified: Loraghain, Short

chain, Fluoropolymers

Substances of concern
in WA

Perfluoroalkyl Acids (PFAAs)

Long-Chain PFAAs Short-Chain PFAAs
(e.g., PFOA, PFOS, PFHxS) (e.g., PFHxA, PFBS)

]
Fluorotelomer-based Products

Long-Chain Short-Chain Polymer products used to provide
Side-Chain Fluorinated Side-Chain Fluorinated water/oil/stain repellency and soil
Polymers Polymers release properties

Fluorinated surfactants used in
firefighting foams and as coatings
additives, and raw materials used as
feedstock to produce polymeric
fluorotelomer-based chemicals

Long-Chain Short-Chain
Non-polymeric products Non-polymeric products

Fluoropolymers

Extremely stable specialty plastics, elastomers and liquid polymers such as
PTFE, PVDF, (per)-fluoropolyethers 6




What are Long Chain PFAS (OECD)?

A Perfluorocarboxyli@cids(PFCAS) with carbon
chain lengths C8 and higher, including
nerfluorooctanoicacid (PFOA);

A Perfluoroalkykulfonates(PFSAs)ith carbon chain
engths C6 and higher, includipgrfluorohexane

sulfonic acidPFHxBandperfluorooctane
sulfonate(PFOS); and

A Precursors* of these substances that may be
produced or present in products.

* For definition purposes "precursor" means a substance that has been recognized as having the potential
to degrade tgperfluorocarboxyli@cids with a carbon chain length of C8 and higher (including PFOA) or
perfluoroalkylsulfonateswith a carbon chain length of C6 of higher (includffitHx@nd PFOS).

http://www.oecd.org/chemicalsafety/portaberfluorinatedchemicals/aboutpfass/



http://www.oecd.org/chemicalsafety/portal-perfluorinated-chemicals/aboutpfass/

Structural Differences in PFAS

A Perfluoroalkylacids (PFAAS):
i Long Chain: Perfluorooctanoic Acid (PFOA) F
i MW =414.07 ghol

i Short Chain: Perfluorobutanoic acielKBA
i MW =214.04 ghol

A Fluorotelomer based products:

I Long ChainPerfluorododecylethandl2:2 (12:2 FTOHf
i MW =664.15 ghol
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T Short ChainPerfluorohexylethanob:2 (6:2 FTOH) F OH
I MW =364.11 ghol FEFEFF
A Fluoropolymers: F F
i E.g.,Polytetrafluoroethyleng PTFE) I I
i Polymers can consist of several tens to hundred thousands of C....C
monomer units ) !

T MW from 500k to >10 million
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Functional Group Differences

Perfluoroalkyl sulfonic acids

Di-substitued polyfluorinated phosphate esters
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Lang et al. (2016), Release of Pand Polyfluoroalkyl SubstanceBFASS from Carpet and Clothing in Model Anaerobic Landfill Reactors.
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Fluoropolymers are critical to modern life

Electronics:High frequency Membranes in outdoor Medical Devices: High

signal transmission; smudge apparel, providing a breathable  dielectric insulators in medical
resistant touch screens barrier against wind and rain equipment that relies on high

frequency signals

e W/

Aerospace/Auto: Weight Semiconductor manufacturing: Nonstick surfaces in cookware
reducing fuel lines; Providing pure environments to and small appliances
heat/chemical resistant wire transport/store harsh

coatings chemicals 10



Fluorotelomerbased Products are critical to
modern life

Healthcare: Garments/Drapes that First Responder Gear Treatments  Oil/Grease Resistant Food Packaging

Protect Against Disease Transmission and Bulletproof Vests that Maintain that is Recyclable, Increases Shelf
Performance in Extreme Conditions Life, Reduces Packaging

Textiles/Carpet with Water/Oill Class (FIamIe Liquid) Fire
Repellency, Stain Resistance and Soil  Fighting Foam with Shorter
Release and Longer Useful Life  Extinguishing Time arBurnback
Resistance 11



PFAS: A Broad Classification of Diverse

Substances

AcKS OFGS3I2NE 2F dat C! i
variety of substances that differ in:

| Structure

I Property

I Use

I Hazard Profile

I Risk

A An accurate, substanespecific evaluation is
needed
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Comments on CAP Chapters

13



Major Comments

The PFAS CAP should focus on lehginperfluoroalkylacids
(long-chain PFAAs: lonrghain PFCAs and lorgpain PFSAS)

-_
4 )

1. Longchain PFAAs are the concern facing WA.

- .

2. The goal of CAP regulations is to reduce and ploasé&BT uses, releases and
exposures in WA that pose a risbknly longchain PFAAs are PBTSs.

3. 5A40dzaaAay3a atC!{¢ Ia | &airyatsS oNRI
impact that WA could have to truly address their concerns.

ﬁ

14

PuL



